Curve-fitting procedure
The curve-fitting routine was implemented using Microsoft Office Excel 2002 SP3 on a PC. The 'Solver' add-in option was used to minimize the chi-squared S value as discussed below. For best results, the solver option was set as: Max time: 100 sec;
Iterations: 100; Precision: 0.0000000000001; Tolerance: 1%; Convergence: 0.0000000000001; Estimates: Quadratic; Derivatives: Central. For solving the mass balance, the 'assume non-negative' option was also used. The curve-fitting procedure was written separately for each experiment: (i) dimerisation of the receptors, (ii) selfassociation of guanosine 3, (iii) benchmark against previously published data and (iv) binding between the receptors and guanosine taking into account the multiple equilibrium. Error limits expressed in the resulting association constants represent the standard deviation from propagated fitting errors as described in the main text. 1, 2 The spreadsheets are shown below and also made available at http://go.warwick.ac.uk/marshgroup.
Dimerisation of 1 and 2.
The NMR titration data was fitted to the dimer model. 
Curve fitting was done by varying K HH , δ H and δ HH to minimize the sum of chi squared (S) value which is defined as: 2. Self-association of guanosine 3.
As described in the main text, the NMR titration data was fitted to the 'dimer of dimers' model. The three diagnostic 1 H-NMR signals N3-H, H-8 and NH 2 were used for curve-fitting simultaneously. Mass balance: [3] 
Chemical shift: 
The curve-fitting routine starts by using an approximate value of K 3·3 and K 3·3·3·3
to generate a virtual equilibrium using an input concentration [3] 0 . The Excel solver function was then used to find the free guanosine concentration [3] pair of input K 3·3 and K 3·3·3·3 . These variables were then manually iterated and the minimisation procedure was repeated to find the best fit which gave the smallest S value.
3. Benchmarking of Excel spreadsheets using Roelens et al. data. 4 In order to validate the new Excel curve fitting procedure, a test set of data was selected from the literature that posed similar challenges to the data analyzed in our work in order to provide a benchmark. In developing a tripodal receptor for glycosides 
Binding between the receptors and guanosine taking into account the multiple equilibrium.
The multiple equilibria considered are shown in Figure 12 and 13. Unfortunately, due to signal overlaps, the only diagnostic signal from NMR titration experiment was NH b on the receptor. The dimerisation constants for the hosts K 1·1 and K 2·2 and the corresponding limiting chemical shifts were taken from NMR dilution experiment as described above. The self-association constants for guanosine K 3·3 and K 3·3·3·3 were taken were zero; in this case the subtraction would not change anything, but that certainly does not mean that the competitive association of 3 does not take place. The ITC data analysis also ignores the self-association of receptor, although at a concentration of 1 mM only around 20% of 1 or 2 will self-associate. The molar ratio refers to the number of moles of 3 per number of binding sites.
The differing results probably stem from the exclusion of self-association in the ITC curve fitting itself. Thus, a correct description of all equilibria is crucial for the determination of stepwise association constants. It has been reported that the association constants from ITC are usually less than those obtained by spectroscopic techniques. 
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